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While adults from all socio-economic status (SES) levels generally encounter a decline in 
health as they grow older, research shows that health status is tied to SES at all stages of 
life. The dynamics of the relationship between SES and health over the life course of 
adult Canadians, however, remain largely unexplored. This paper tests the divergence 
hypothesis, which postulates that the SES-based gap in health widens with age, using a 
representative sample of Canadians aged 25 to 79 from the 1994/1995 National 
Population Health Survey. Multiple linear regression analyses show support for this 
assumption; that is, the relationship between SES (measured by years of education and 
annual household income) and health (measured by self-rated and functional health 
indexes) strengthens with age. The results of this study provide insight and answers about 


































Introduction: The Socio-economic Stratification of Health  
Despite universal access to essential health care in Canada, research shows that 
socio-economic status (SES) is closely linked to health status among both younger and 
older adults (e.g., Cairney, 2000; Cairney & Arnold, 1996; Cairney & Arnold, 1998; Hay, 
1988; Hirdes & Forbes, 1989; Hirdes et al., 1986; Mustard et al., 1997; Wilkins et al., 
1991; Wolfson et al., 1993). Canadians with higher SES, especially well-educated and 
higher-income persons, have lower rates of morbidity and mortality than those with lower 
status. Socio-economic inequalities in health largely reflect differential social 
circumstances that are divided along class lines. Adulthood experiences, exposures, and 
conditions that directly and indirectly influence health differences between SES groups 
are mainly related to material, lifestyle, and psychosocial  factors, and the interplay 
between them. 
Material factors are the direct effects of SES on health. Education (which is a 
primary indicator of SES), for example, is tied to life-course experiences related to labour 
market position and participation, including earnings profile and job security and 
conditions, which influence health status (Roberge et al., 1995). Specifically, those with 
higher education tend to have higher occupational status and earnings and, thus, adequate 
financial resources to support the purchase of good housing, nutrition, private health care 
(e.g., prescription drug care, dental care, home care), and so on. They are also more likely 
to have financial security and better employment options and safer working conditions, 
all of which are directly tied to better health.  
SES also influences health indirectly. It is well-documented that health-related 
lifestyle preferences and behaviours (e.g., cigarette smoking, excessive alcohol and  
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refined-food consumption, leisure-time exercise, self-care health behaviour) are strong 
determinants of health. While lifestyle behaviours are partly the result of an individual’s 
free-choice decisions (i.e., life choices), they are also constrained by structural 
environments, such as the class structure, in which one lives (i.e., life circumstances) 
(Segall & Chappell, 2000). Position in the socio-economic structure therefore affects 
lifestyle, which in turn affects health. Empirical evidence shows significant differences in 
the prevalence of health-related behavioural risk factors between socio-economic groups: 
excessive alcohol consumption, cigarette smoking, sedentary living, and obesity, which 
are closely linked to many chronic illnesses, functional limitations, and disabilities, are 
higher among persons with lower SES (e.g., Gilmore, 1999; Millar, 1996; Millar & 
Stephens, 1993; Villeneuve et al., 1994). 
The relationship between SES and lifestyle reflects the advantage of higher SES 
persons in, for example, purchasing nutritional foods and exercise 
equipment/memberships, accessing and utilizing preventative health-care services (e.g., 
medical check-ups, therapeutic care), acquiring and interpreting health-education 
information (which leads to more informed decisions about personal health and health-
care services, including the ability to accurately interpret health-related symptoms), and 
exposure to social and physical environments that support healthy lifestyle (Crompton & 
Kemeny, 1999; Millar, 1996; Millar & Stephens, 1993).  
Nonetheless, even after controlling for lifestyle as well as other socio-
demographic factors (e.g., gender, age, marital status), research shows that SES continues 
to have a significant influence on health (e.g., Cairney & Arnold, 1996; Cairney & 
Arnold, 1998; Denton & Walters, 1999). It is therefore argued that the relationship  
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between SES and health maybe further explained through other factors, namely 
psychosocial ones (Segall & Chappell, 2000). 
Research shows that psychosocial and psychological factors, such as self-esteem, 
personal sense of control, self-mastery, coping skills, chronic stress, stressful life events, 
and social support, influence health status (e.g., Kivimaki et al., 2000; McDonough, 
2000; McDonough & Walters, 2001; Pearlin, 1989; Pearlin et al., 1981; Wheaton, 1994). 
These factors also vary by SES (Stronks et al., 1998). Lower SES persons tend to have 
more exposure to chronic stressors in various domains of life (e.g., personal problems, 
financial problems, relationship problems, environmental problems, job-related 
problems), and, on the other hand, tend to be more vulnerable to these stressors because 
of poorer coping skills and less social support (i.e., lower SES persons are less likely to 
have someone to provide moral support, health-promoting knowledge, and help in 
avoiding or reducing stress). This, in turn, results in poorer health status for lower SES 
individuals. 
 




While health status is related to SES, adults from all socio-economic levels 
generally encounter a decline in health with age, as they begin to experience minor 
ailments in the earlier part of the later life course and more severe health problems in the 
later part. However, less is known about the particular interaction between age, SES, and 
health. The SES gap in health with age can take, theoretically, various paths; it can: 
converge (i.e., age acts as leveler whereby health differences between SES groups are  
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diminished), stay the same (i.e., health inequalities by SES persist with age), diverge (i.e., 
a double jeopardy whereby the aging process amplifies SES differences in health), or 
some combination of the above patterns (e.g., diverge then converge or vice-versa).  
The divergence theory (also called the cumulative advantage/disadvantage 
hypothesis or the “Matthew” effect) has attracted considerable attention in the literature 
on age, SES, and health. It predicts that socioeconomic-based inequalities increase over 
the life course as individuals endure the cumulative effects of earlier-life behaviours and 
economic and psychosocial experiences on their health (House, et al., 1990; House, et al., 
1994; Mustard et al., 1997; Ross & Wu, 1996). For instance, the cumulative effects of 
healthier living/lifestyle over the life course of higher SES persons help postpone or 
compress morbidity and disability into a very short period of their last years of life. By 
contrast, individuals with early-life SES disadvantages tend to have less healthy 
lifestyles. In turn, they often become less and less fit and more and more overweight with 
age, increasing the risk of muscle/joint, respiratory, heart, and other chronic conditions, 
resulting in an ever-increasing sedentary lifestyle and poorer and poorer health (Ross & 
Wu, 1996). The more risky lifestyles of low SES groups therefore begin to have an 
impact on their health in middle life but have their largest impact in later life, as long-
term exposure to these factors eventually produces morbidity and disability at an age (i.e., 
old age) when people are generally more susceptible to disease and illness.  
In sum, differences in social resources between SES groups produce relatively 
few inequalities in health in earlier parts of the life course since younger persons tend to 
be in good health. However, as health advantages and disadvantages associated with 
material, lifestyle, and psychosocial resources cumulate with age (i.e., the health status of  
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individuals with early SES advantages generally deteriorates more slowly relative to their 
counterparts), SES-based inequalities in health widen. Further, the divergence theory 
maintains that social policies and programs, such as Medicare and Social Security, are 
largely ineffective at countering the health advantages associated with higher SES 
persons during later life (Ross & Wu, 1996). It is argued that a convergence in the health 
gap between SES groups eventually does occur, but not until near or at the end of the 
human life span as higher SES persons ultimately become vulnerable to disease and 
illness due to universal biological forces and as lifestyle changes (e.g., greater likelihood 
of quitting smoking and drinking) among lower SES elderly persons reduce their relative 




The empirical relationship between age, SES, and health among adult Canadians 
remains largely unexplored. Based on a sample of the Manitoba population, Mustard et 
al. (1997) found that SES differences in health diverge over the middle and early-late 
adult life course. This paper contributes to the literature on the sociology of health by 
asking if older Canadians are a more heterogeneous group in terms of health status 
compared to younger Canadians; specifically, does the SES-based gap in health increase 







Data  This study is based on cross-sectional data from the public-use version of the 
1994/1995 National Population Health Survey (NPHS), which covers a representative 
sample of private Canadian households (excluding those on Reserves and Canadian 
Forces Bases and in some remote areas in Quebec and Ontario). In each household, some 
limited information was collected from all household members and one person, aged 12 
years and over, was randomly selected for a more in-depth interview. These in-depth 
interviews were obtained from 17,626 individuals, for a response rate of about 90%. The 
findings presented in this paper are based on these data, but are weighted to take into 
consideration the sampling design of the NPHS (i.e., the sample weights were re-scaled 
so that the average weight is equal to one; that is, to sum to the sample size).  
This study is restricted to those aged 25-79 who did not attend school in the 12 
months prior to the interview, producing a sample of 13,531 persons. Individuals who are 
at least 25 years of age were selected since the vast majority of them have completed 
their formal education, which is a primary indicator of SES in this study. The age 
variable in most public-use datafiles, such as the NPHS, is top-coded at around 80 years 
of age to guard against disclosure. Given the wide-range of age values in the top-coded 
80+ category in the NPHS, it is excluded from this analysis. This study, therefore, 
focuses on the adult life course from ages 25 to 79. 
The 1994/5 NPHS is one of the best available datasets for this particular study 
because it provides detailed descriptions of health status and educational attainment. 
While these data are appropriate for this study, long-term longitudinal data (longitudinal  
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data have recently been created by Statistics Canada but have not matured to the point 
where they are suitable for this study) are usually more appropriate for testing models of 
age, SES, and health for various reasons. First, lifetime health data are essential for 
testing hypotheses about an individual’s health over time (e.g., the health status of 
persons with early-life SES advantages generally deteriorates more slowly relative to 
individuals with early-life SES disadvantages). However, this is not the explicit intent of 
this paper; rather, it is to examine the dynamics of the relationship between SES and 
health over the life course of adult Canadians (i.e., to examine if the SES-based gap in 
health diverges with age). Second, it is difficult to establish causal order without 
longitudinal data; that is, to what degree are SES inequalities in health the result of social 
causation (SES affects health) vis-à-vis social selection (health affects status attainment). 
Longitudinal studies on social status and health in Canada, however, support the social 
causation claim (e.g., Hirdes & Forbes, 1989; Wolfson et al., 1993). This position is also 
assumed by the divergence theory and by this study. Third, when studying aging-related 
issues, a combination of three effects can confound findings: 1) aging effects (i.e., 
changes due to aging); 2) cohort effects (i.e., differences between young, middle, and old 
age cohorts due to their unique social and economic experiences); and 3) period effects 
(e.g., changes in society, culture, or economy that influence all ages). While it is more 
difficult in cross-sectional studies to isolate the effects of cohort and age as opposed to 
longitudinal studies, the SES standardization approach discussed below and employed 
here helps to reduce the influence of cohort effects. Further, the confounding effects of 
age and period are more difficult to disentangle in longitudinal studies. Despite these 
methodological issues, the findings produced here using 1994/5 NPHS cross-sectional  
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data are interpreted with confidence, and provide a primary step toward understanding 
the relationship between SES and health over the life course of adult Canadians.  
Measurement   Age is a categorical variable that is divided into 5-year intervals 
and recoded here into years of age by taking the mid-point of each category (e.g.,                 
25-29=27; 30-34=32; ….70-74=72; 75-79=77). Both years of formal education and 
household annual income are used as a measure of SES. Given the life-course focus of 
this study, education is a particularly good measure of SES because it is generally fixed 
after early adulthood (i.e., education provides a good measure of lifetime SES) and 
usually occurs prior to change in health (Ross & Wu, 1996). 
Highest level of education obtained is a categorical variable in the NPHS and 
recoded here by assigning a value indicating total years of schooling to each category as 
follows: doctorate, masters, or medical degree (20); bachelors degree (16); community 
college diploma or some university (15); trade/technical/vocational college diploma or 
some community college (14); some trade/technical/vocational (or other) (13.5); high 
school graduate (12); some high school (10); elementary or some elementary school (6); 
and no schooling (0). The analysis in this study is based on a standardized version of 
number of years of education. Specifically, education is collapsed into age-specific 
quintiles to reduce the impact of cohort effects (e.g., young adults are better educated 
than old adults). Each education quintile represents 20% of the cases for a given age. For 
those aged 25-29, for example, respondents are rank-ordered by years of education and 
then divided into five equal groups, where the first quintile is made-up of 25-29 year-old 
respondents with the lowest 20% of years of education, the second quintile comprises 25-
29 year-olds with the next lowest 20% of educational attainment, and so on. This  
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procedure is replicated for each age group; hence, every respondent in the sample is 
assigned to one of five education quintiles based on his/her educational ranking within a 
particular age group.  
  Household annual income is also a categorical variable that is divided into income 
intervals, but recoded here into dollars by taking the mid-point of each category (e.g., no 
income=$0; $1-$4,999=$2,500; $5,000-$9,999=$7,500; $10,000-$14,999=$12,500 ….). 
Various other adjustments were made to the income data. First, these data have been 
capped at $80,000+ to guard against disclosure. Hence, 1995 income data from the 
Census, which are less restricted, were used here to calculate the median household 
income of those in this category. This value ($106,800) was then used to represent the 
annual household income of those in the $80,000+ category. Second, adjustments to 
household income were made for the number of persons in the household. This was 
accomplished by dividing household income by the square root (to reflect the “economies 
of scale” in different sized households) of household size. Third, the standardization 
process discussed above was repeated for income (i.e., income was collapsed into age-
specific quintiles to reduce the impact of cohort effects). 
A multifaceted approach is also used to provide a robust measure of overall/global 
health status. Health status is measured on both subjective and objective levels. In the 
NPHS, subjective health status is assessed through the question “In general, how would 
you say your health is?” and has a five-point scale: poor (0), fair (1), good (2), very good 
(3), and excellent (4). Self-rated health, when measured on such a Likert-type scale, is 
typically treated as a continuous variable; this is also the case in this study. Objective 
health status is based on a respondent’s answers to questions about functional health.  
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Specifically, the Health Utility Index (HUI) is used, which provides a composite measure 
of functional ability in terms of vision, hearing, speech, mobility, dexterity, cognition, 
emotion, and pain/discomfort. HUI scores range from 0 to 1 (perfect functional health) in 
increments of 0.001.  
Two other measurement-related issues should be noted. First, to partial out the 
influence of two notable socio-demographic factors linked to health, all findings are 
adjusted for gender (coded as a dummy variable: male [1] vs. female [0]) and for marital 
status (married/common-law [1] vs. not married/common-law [0]). Second, some of the 
variables used in this study contained (relatively few) missing cases. Given the small 
number of missing cases and the fact that they are reasonably scattered through the entire 
dataset in a random manner, they were excluded from the analyses.  
Analysis  Multiple linear regression analysis is used to estimate how the effect of 
SES on health is conditioned by age, controlling for gender and marital status. For each 
health variable, two regression models are computed. The first model includes education 
as a sole measure of SES. This analysis is done again using both education and income as 
a measure of SES. This estimates the extent to which the findings in the first model are 
influenced by income, as well as the extent to which health advantages associated with 
higher income (i.e., income-based inequalities in health) change with age above and 
beyond the influence of education. Specifically, age, education, and an interaction term 
for age and education are included in the first regression analysis, and income and an 
interaction term for age and income are additionally included in the second one. (Note, 
the data were shifted/centered to deal with multicollinearity issues between the main 
effects of age, education, and income and their interaction effects). A positive interaction  
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between age and education (or age and income) suggests that the positive effect of 
education (or income) on health increases with age, hence lending support to the 
divergence theory. On the other hand, a negative interaction or an insignificant 
interaction indicates that SES-based inequalities in health converge or stay the same, 
respectively, over the adult life course. 
Before these analyses were done, the shape of the age-SES-health relationship 
was analyzed to determine if SES differences in health change at a constant rate (i.e., 
linear effect of age) or at an accelerated rate (indicating a curvilinear effect of age) over 
the adult life course. Relatedly, it is possible that the SES-gap in health diverges over part 
of the life course (e.g., up to age 65), then converges (e.g., after age 65) or vice-versa 
(Ross & Wu, 1996). All of these scenarios were tested, and the linear equation [e.g., 
health = a - b1 (age) + b 2 (education) + b3 (age*education)] was found to provide a 




Various findings are revealed in Tables 1 and 2. First, there is a strong 
relationship between the socio-demographic covariates (gender and marital status) and 
health. For example, the first model in Table 1 shows that men, at any age or education 
level, tend to report better health than women, as do married/common-law individuals 
compared to their counterparts. Men’s advantage in self-rated health, however, 
disappears when both education and income are controlled (Model 2 of Table 1). Second, 
the significant and negative age coefficients reflect a decrease in health status over the  
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adult life course. The average respondent experiences a drop in his/her self-rated health 
and HUI score with each additional year of age, regardless of gender, marital status, and 
SES. Third, the data reveal a strong relationship between SES and health. Both education 
and income have a significant, positive influence on health -- persons with higher SES 
are advantaged in self-rated and functional health over the adult life course.  
Tables 1 and 2 about here 
Finally, the combined influence of age and education (i.e., age*education 
interaction term) is significant and positive. This observation is made even after the 
introduction of income into the analysis; that is, the positive interaction between age and 
education is not meaningfully influenced by income (see Model 2 in Tables 1 and 2). 
These findings reflect a divergence pattern between education groups in self-rated health 
and HUI from ages 25 to 79. A comparable picture emerges for the age-income 
interaction, namely in terms of self-rated health.  
The models in Tables 1 and 2 can be visually depicted to more clearly show the 
positive interaction between age and SES. Graphs 1 and 2, which are based on the first 
model of these tables, plot predicted self-reported health and HUI scores, respectively, by 
age and education. The lines in both graphs show that health status decreases faster for 
those in lower education quintiles relative to those in higher education quintiles, 
increasing the education-based gap in health with age. The graphs specifically illustrate 
that by late-middle age and early-old age (50-65) the gaps between education quintiles 
start to widen considerably, and they continue to do so during later-old age (65+).  
The predicted self-reported health score for the best-educated persons (fifth 
quintile) at age 25-29, for example, is 3.28.
 The comparable figure at age 65-69 is 2.68 --  
 
15
a drop of 18%. There is a further decline to 2.51 at age 75-79 -- a 6% decrease from age 
65-69. On the other hand, those in the first education quintile have a lower predicted self-
reported health score which drops more sharply over the later part of the adult life course 
-- it falls from 2.90 at age 25-29 to 2.07 and 1.82 at age 65-69 and 75-79, respectively. 
This is a drop of almost 30% between age 25-29 and 65-69, and a further drop of 12% 
between age 65-69 and 75-79. Hence, the largest education-based inequalities in 
subjective health appear in very old age (i.e., age 75-79). 
Graph 1 about here 
  A spiraling divergence in the health status between education groups with age is 
also observed in Graph 2. Looking at age-specific relationships between HUI and 
education quintile rank, the predicted HUI score for each quintile is most similar at age 
25-29; thereafter, inequalities grow continually, with the largest education gaps in HUI 
observed among persons in their late-70s. 




The widening socioeconomic-based gap in health across age groups found in this 
paper is predicted by the divergence hypothesis. According to this hypothesis, the health 
disadvantages attached to early-life risky lifestyle and lack of economic and psychosocial 
resources of individuals with lower SES cumulate with age. As the exposure to and the 
health-related impact of financial deprivation, unhealthy lifestyle, and social and 
psychological deficiencies grow for those with lower SES, their health generally 
deteriorates faster relative to their counterparts over the life course. Hence, while  
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morbidity and disability are increasingly experienced by lower SES persons from middle 
age and onward, higher SES persons -- who tend to have less exposure to these 
circumstances -- experience a “compression of morbidity” into a short period at the end 
of life. Socioeconomic-based inequalities in health consequently increase over the adult 
life course, as found in this study.  
While it is reasonable to assume that a stronger SES-health relationship with age 
reflects the cumulative effects of lifestyle, economic, and psychosocial forces on health 
of low and high SES individuals, it is not possible to directly test this assumption with 
cross-sectional data. Indeed, the goal of this study is to examine the general relationship 
between age, SES, and health, and not whether health declines at a slower rate for 
individuals with early-life SES advantages and at a faster rate for individuals with early-
life SES disadvantages per se. These two processes are inexorably linked, yet 
longitudinal data are required to test the latter. The author plans to undertake such 
analysis in the future when sufficient longitudinal data from the National Population 
Health Survey become available. In addition, it is not possible to test the divergence 
hypothesis assumption that socio-economic differences in health eventually converge in 
very old age (80+) with the data used here. Further research is needed to assess this 
assumption and to expand on this paper via data that is not top-coded by age. 
The findings presented here, however, do suggest that higher SES persons are 
better able to maintain their health into old age while lower SES persons experience a 
steady decline in health starting in middle age. The implication of this is that there is 
potential for further compressing morbidity and disability among entire cohorts, and not 
just the wealthiest within cohorts. Research shows that the relationship between SES and  
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health is weakened when controls for material, lifestyle, and psychosocial resources are 
introduced (e.g., Cairney, 2000; Lantz, et al., 2001; McDonough et al., 2002), revealing 
that SES per se is not likely at the core of successful aging. Instead, these resources act as 
a conduit through which SES influences health (Denton & Walters, 1999). To achieve 
postponement of morbidity and disability for all persons, efforts therefore need to focus 
more forcefully on or target lower SES groups, especially the poorest of the poor and at 
earlier stages of the life course. For example, public policies can help reduce health 
inequalities, notably in middle and early-old age, by specifically targeting and reducing 
the exposure to and impact of health-related behavioural risk factors such as cigarette 
smoking and sedentary living among lower SES groups. The potential for healthy aging 
also hinges on economic resources. Strengthening public policies aimed at reducing 
economic inequalities in the total population would likely change how the relation of age 
to health varies across socio-economic groups. The large socio-economic differences in 
health in old age observed in this paper would likely be counteracted to some extent by 
stronger income security and welfare programs.   
Overall, this study provides a primary step toward understanding the relationship 
between SES and health over the life course of adult Canadians, and how this relates to 
healthy aging. A good deal more research and public policy discussion is needed to more 
broadly understand the dynamics of SES-based inequalities in health over the life course 
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Tables and Graphs 
 
 
Table 1: Metric coefficients for OLS regression of Self-rated Health on Age, 
Education, Age-Education Interaction (Model 1), Income, and Age-Income 
Interaction (Model 2), controlling for Gender and Marital Status 
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*p<.05, **p<.01. 
 

















Table 2: Metric coefficients for OLS regression of HUI on Age, Education, Age-
Education Interaction (Model 1), Income, and Age-Income Interaction (Model 2), 
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Graph 1: Predicted Self-rated Health (SHR) score by Age and Education Quintile 
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